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Abstract 
A Helsinki University field course "Forest and peatland ecology", organised in June 
2017, was studied using qualitative text analysis of students' leaming diaries as a 
main source of data. Students' seif-regulative knowledge was explored and found 
rather limited which is in line with some earlier literature. Teaching methods during 
the course were evaluated very positively by students. One of the main results was 
that the more activating teaching methods were perceived more positively. Leaming 
diaries included a few negative evaluations and these can be seen as a valuable 
source of feedback. lt is concluded that the field course is an extremely relevant 
method in order to achieve professional knowledge in forest sciences. The 
recommendations for future teaching planning are that more emphasis should be put 
on communicating leaming aims, modern leaming technology, and finally, critical 
self-regulation knowledge. 
Keywords: Forest education, field course, leaming diary, integrative pedagogics, 
student perceptions, seif-regulative knowledge. 
Introduction 
Teaching forest sciences at higher education institutions is to a great extent 
professional education where both theory and practice are needed. For this purpose, 
most universities include some sort of field courses which typically take place in 
specific university field stations. The University of Helsinki has held courses in 
Hyytiälä field station since 1910 for teaching academic foresters and doing 
scientific research. Today, the field station, situated in Southem Finland 200 km 
north from Helsinki, belongs to the Faculty of Agriculture and Forestry and 
provides facilities for 20 staff members. Hyytiälä is a field centre for 
multidisclipinary research. One of the central topics is the role of forests and 
peatlands in climate change - Hyytiälä being a home for research excellence 
SMEAR II ofthe Atmospheric Research Centre (Hyytiälä field station, 2018). 
Hyytiälä operates on State Forest Service (Metsähallitus) land, altogether more than 
1000 ha. For education purposes, visits to private lands are also made. The largest 
teaching activities are forest science BSc students' field courses lasting at minimum 
seven and at maximum 9,5 weeks - depending on the BSc programme - during the 
summer after the first year of studies in Helsinki. Field education is seen important 
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by university teachers and stakeholders. Students' feedback has been essentially 
positive. One of the elementary aspects of field courses is also to create social 
cohesion and professional identity (Virtual Hyytiälä, 2018). 
Earlier research on university level forest field education is rare. Korjus et al. 
(2015) discusses the aims and methods how an 90 years old field station Jarvselja in 
Estonia could contribute to research and education especially related to forest 
management planning. The Estonian context is rather similar to the Finnish one. 
Whereas, Zahawi and Holl (2010) discussed field education especially under 
tropical forest restoration in a developing world context. Furthermore, Mammadova 
(2017) reported field education experiments in biosphere reserves in Japan. 
A relevant theoretical model to analyse field education is provided for example by 
the IP (Integrative Pedagogics) model (Tynjälä and Gijbels, 2012; Tynjälä et al., 
2014).This model is based on research conceming both, expertise and different 
forms of intelligence. The main finding of these studies has been that the leaming 
process and thus professional expertise is an integrated entity of theoretical, 
practical and self-regulative knowledge (Heikkinen et al., 2012; Tynjälä, 2008). 
The latter knowledge includes metacognitive and reflective elements that may be 
either implicit or explicit, and it includes both, "knowledge" and "skills" (Tynjälä 
and Gijbels, 2012). 
There are a number of processes linking these categories of knowledge (Figure 1 ). 
In a transformation process, conceptual or theoretical knowledge is converted and 
applied in practice. In an explication ( conceptualization) process, practical 
knowledge and experiences are translated into theoretical concepts and models. 
Transformation is most likely the most frequent process in field education, i.e., 
students are using the theoretical knowledge gained during lectures to understand 
their experiences later on in the field course. Students presumably also do a lot 
explication when they try to understand their field perceptions in theoretical terms. 
The third element of the IP model, self-regulative knowledge, including 
metacognitive and reflective skills can be developed through reflection processes. 
The definition of critical reflection according to Kettula (2012) is in particular 
referring to an activity that seeks to reveal underlying values and beliefs which 
guide actions and thinking processes (Kettula, 2010; Reynold, 1998; Mezirow, 
1990). Kettula (2012) applied the IP model and found that reflection is not among 
the most prominent aspects of training in most forest curricula. Therefore, the IP 
model is applied in this study to find out especially about the self-regulative 
knowledge that is developed through critical reflection. 
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Figure 1. Integrative Pedagogics (IP) model by Tynjälä et al. (2014) 
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Biggs ( 1996) has introduced the concept of constructive alignment. The idea of the 
concept is that separate teaching elements or stages - aims, material and methods, 
and assessment - should be seen holistically and in order to get best possible 
leaming outcomes they have to be aligned. Constructive alignment derives from 
constructivist theory and cognitive psychology link:ing leamer' s memory and earlier 
experiences. Teachers are responsible for making a purposeful alignment between 
aims of teaching and leaming activities and finally the assessment. They should 
make a conscious effort to provide students with specified aims, well-designed 
learning activities, and finally aim oriented assessment. 
The model of constructive alignment and the IP model are applied in this paper to 
analyse a field course "Forest and peatland ecology" taught in the Hyytiälä forest 
field station in 2017. The aims of this study are specifically as follows: 
• analyse students' seif-regulative knowledge and 
• analyse constructive alignment of teaching. 
The detailed questions related alignment of teaching were the following ones: 
• How do students perceive and evaluate the aims of their education? 
• How do students perceive and evaluate the teaching materials and methods? 
• How do students perceive and evaluate the assessments of leaming? 
Empirical results came mainly from the qualitative analysis of learning diaries. In 
the following, the data and analysis are introduced, results described and finally 
some conclusions drawn. 
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Data and analysis 
Data of this study consists mainly of students' leaming diaries (n= 21), the 
secondary data comes from written teaching materials and material produced during 
the field course "Forest and peatland ecology" (Metsä- ja suoekologian 
kenttäkurssi, MEKl 10) at the University of Helsinki. The two and half weeks 
MEKll 0 course took place from June, 5th to-21 st, 2017 at the University of 
Helsinki forest field station, Hyytiälä. Topics of the course were the following: 
Peatland ecology, Soil science and forest site types, Ecophysiology, Entomology, 
and Old growth forest. 
Learning diaries were analysed using a qualitative approach with Atlas.ti7 software. 
For that purpose, leaming diaries made in MSWord document format were first 
saved as text files thus excluding all graphical elements. Photos and other graphical 
elements were analysed in quantitative terms using the original Word files. The 
leaming diaries with graphical elements were coded and the number of elements 
were counted. However, the content, the meaning or the quality of photos were not 
analysed. 
A crucial starting point of this analysis method is to understand that students may 
have written with very different words about the very same moment of teaching. 
The coded material of leaming diaries thus reflects perceptions of teaching material 
and methods. Coding was first of all data driven in a sense that most of the codes 
were not predefined, but they emerged from the data. However, the codes directly 
related to aims of the study were predefined, such as evaluations of teaching and 
leaming and seif-regulative knowledge. 
In addition to leaming diaries, as secondary material some written instructions and 
teaching material provided by teachers were analysed. Especially, leaming aims, the 
content of leaming and assessment were analysed from following instruction 
documents provided to students in Moodle platform: main course program 
presented in Power Point presentation ( 16 pages ), leaming diary instructions (half 
page), some teaching materials (mainly PPTs), and course grades (Excel table). The 
language of instruction was Finnish. 
Results 
Learning diary analysis 
Learning diary instructions were delivered to students at the beginning of the 
MEKl 10 course as follows ( direct translation from Finnish): 
"The purpose of the learning diary is to improve learning and critical 
thinking. The aim is thus to write about both things learnt and reflections 
concerning learning outcomes and the own learning process. You may also 
make notes an teaching and use the notes for providing feedback at the end 
of the course. 
Write at maximum a half page per education day (12 pt, line 1) ahout each 
topic (SOIL, TREE, PEATLAND, DAMAGES, INVENTORY, FJELD TRIP) 
asfollows: 
Topic 
Summary of learning outcomes 
Feedhackfrom learning outcomes 
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Use complete sentences; preferahly write during every night to make it 
easier to recall things. Suhmit your learning diary if possihle at the end of 
the course, at latest June 29, 2017. " 
The length of leaming diaries varied a lot; the shortest being 4 513 characters (no 
spaces) with 401 words and the langest being 19 959 characters with 2 768 words. 
The length in terms of characters and the number of photos and graphical elements 
of each leaming diary is presented in Table 1. Tables, graphs or other graphical 
elements such as non-letters like emojis were included here when counting the 
number of graphical elements. In this line also the characters symbolizing feelings 
such as ": )" were counted. 
Photos were found from two out of 21 leaming diaries. The student #01 had one 
and the student #06 10 photos in his or her diary. Students #05 and #14 had one and 
student #21 had two graphical elements. 
Students ' seif-regulative knowledge 
Students' self-regulative knowledge is conceming both, theoretical and practical 
knowledge as well as knowledge conceming students themselves. When exploring 
self-regulative knowledge it is thus appropriate to deal with leaming outcomes as 
such and students' metacognition in general. Students wrote text related to self­
regulative knowledge on average 7 times per leaming diary, minimum being 1 and 
maximum 15 times. Typical text passages were related to positive evaluations of 
practical experiences, especially highlighting the contrast between earlier more 
theoretically or text book oriented studies. An example is about forest entomology: 
"lt was especially nice to go concretely out to nature and hark pine and 
spruce trunks. In this way I learned much hetter how various harmful 
insects are living in the inner hark. One identified things much hetter in 
this way than using illustrative pictures." (#16) 
The following quotation related to entomology education emphasized clearly the 
potential of in-field leaming in terms of opening your eyes that is improvement of 
making perceptions in nature: 
"lt was nice to recognize that pest insects are everywhere - earlier you 
have just not paid any attention to them. " (#07) 
There were also few students who complained that field experiences do not produce 
leaming outcomes in every aspects: 
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"We were looking at many mosses again and those da not stick in my mind 
when having a look in the forest. " (#01) 
Students were also able to recognize that some exercises felt uncomfortable were in 
fact good for leaming expertise: 
"Good in this course was that we presented our results to an audience, a 
Jury and classmates. I hate talking about new difficult topics but I know 
that it develops my expertise. " (#06) 
At its best students were able to see several connections between earlier education 
(MEKIOOB is the first introduction lecture course to Forest ecology and 
management) and leaming outcomes regarding both skills and knowledge and the 
leaming outcomes of field education. : 
"At the afternoon time was running by doing calculations in computer !ab. 
Even though you have to beat your brains it was interesting to see how 
numbers stated to describe the forest that you saw earlier the same day. 
You realized that you have learnt so many things in MEKl 00B course -for 
many assignments you have had to invest much more time without that 
previous knowledge and your improved Excel practice. " (#12) 
In the previous quotation, the student was also observing the links between different 
assignments during the course. lt is thus made clear in this quotation that a student 
was able to find out many linkages between elements of teaching and his/her 
learning. However, the self-regulative knowledge in general was not that 
multidimensional, and especially the critical elements were mostly lacking. 
Similar to the previous quotations, many of the self-regulative texts passages were 
commenting teaching. These comments especially related to teaching methods are 
analysed more in detail in the next section. 
Students ' perceptions and evaluation of teaching aims 
The aims of teaching, and thus learning as well, were explicitly mentioned only a 
few times in the learning diaries. lt is not clear how intensively students have set 
individual learning aims. These quotations were referring to aims as such -
wherever these aims came from - like as follows (bolded added by author): 
"I learned from today 's teaching that the effect of light an the forest 
ground layer and vegetation may give an impression that site type is 
poorer than it actually is. For instance, if there is a clear-cut in an 
adjacent forest slot it affects also the edge vegetation of the site an 
question because of increased amount of light. I also learned that a certain 
mountain fern moss is an indicator species for vaccinium but not for 
calluna soil type. Today I recalled clearly also the horizons of podzol. In 
spite of rain the day was good and the teaching aims were achieved. " 
(#15) 
103 
lt is interesting that the student #15 did not mention the aims of teaching at the 
beginning, instead he/she listed the things he/she learned during the day and finally 
states that the aims were fulfilled. One may ask were these issues that the student 
learnt also the issues that were aims set by teachers. 
Why is there a lack of explicit reflection of teaching and/or leaming aims? Is it 
because of students' leaming attitudes and styles or because of teaching 
instructions? When analysing the literal teaching material gives some evidence 
pointing to the latter hypothesis. In fact the only written teaching material that 
explicitly states the aim or purpose of the field education was the written document 
related to the assignment of ecophysiology period: 
"The purpase af this assignment is ta analyse the effect af farest stand 
density an the develapment af yield and tree campasition. In the 
assignment the stand praductivity is studied as weil as haw tree structures 
and functians are the adapted ta resaurce campetitian. In particular, the 
effects af light campetitian is emphasized. The assignment illustrates and 
develaps the understanding abaut the effects af stand density and thinning 
methads an tree grawth. " 
Some motivational passages of the instructions, and thus related to aims, were also 
visible here related to peatland education (text taken from a PPT slide), e.g.,: 
"Why ta learn abaut peatland plants and site types? 
-.Peatlands are impartant natural resaurces and diverse graup af biatapes: 
knawledge is useful as such. " 
Students ' perceptians and evaluatian af teaching material and methads 
The students' learning diaries had quite a big number of text passages related to 
teaching methods and materials. Altogether, there were on average 26 perceptions 
related on teaching material and methods per leaming diary, minimum being 12 and 
maximum 39. The variation of perceived methods was also high; during the text 
analysis, 19 different methods were recognized - including exams. The frequencies 
of methods are shown in Table 2. Absolutely, the most frequently perceived 
teaching method was field assignment with 136 perceptions, second being group 
work (78), third being poster (70 perceptions), and fourth field demonstrations (66 
perceptions ). 
The difference between field assignment and field demonstration was that if 
students described any own activities the text was coded as "field assignment" and 
if the text in the learning diary described teaching like "we were shown" it was 
coded a "field demonstration". This difference, however, was not always clear. That 
is, some students may have felt that the moment of teaching in the field was just 
passive following of a demonstration, whereas other students may have seen it an 
active assignment. In some cases, a student did not mention anything about seeing 
or doing in the field, instead he/she used words such as "visiting the site" or 
"making a trip". In these passages of text teaching method was coded as "field trip". 
104 Table 1. Frequencies ofteaching methods and materials perceived by students in their leaming diaries 
(n= 21). 
Teachin2 methods and material Frequencies assistant 14 competition 13 debate 1 discussion with stakeholders 1 exam 55 field assümment 136 field demonstrations 66 field trip 29 group work 78 hakoniwa 26 lab demonstration 8 lecturing 64 photographing 2 portfolio 1 poster 70 reading textbook 5 self-leaming (lab) 16 student-centred demonstrations 48 students' PPT 13 TOTAL: 111 
Not seen directly in the Table 1 but perceived in diaries was the fact that the most 
common teaching methods were highly coexisting. lt is thus fair to say that the most 
visible or remarkable teaching method for students during the MEKl 10 course was 
a field assignment reported through a poster made by group of students. 
There were also a few positive or negative evaluations related to these teaching 
methods and materials (Table 2). Almost all methods had more positive than 
negatives evaluations exceptions being "discussion with stakeholders", "field trip", 
and "lecturing". Very positively evaluated methods were "field assignments", 
"hakoniwa" 15, and "student-centred demonstrations". 
A typical positive evaluation of field assignment made in groups was related to the 
teaching about peatland site types as can be seen in the following quotation: 15 Hakoniwa assignment was based on the old Japanese tradition to make plant decorations. In this exercise a group of students prepared a small decorative installation so that it contains representative mosses and other plants from a specific peatland site type. Installations were publicly presented, and finally evaluated with multiple criteria by teachers. 
"The topic of the day was the recognition of the peatland site types. We 
went to Lakkasuo mire and students went alone around for identifying site 
types using a identification form. The form was planned to be used through 
series of questions so that it ends towards a single site type. I think this was 
working nicely and I liked a lot learning in small groups. Within a group 
one can easily ask from teachers and the threshold for asking a question 
does not grow too high. " (#23) 
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From the quotation above, it was visible that some students also liked this teaching 
method because it made it easier for them to ask teachers questions. The active 
mode of teaching and thus learning was visible in the quotation above. This is not 
so much the case with field demonstrations and especially field trips, as can be seen 
from the following quotation. The student described the very same teaching event 
as above with following words that do not indicate active learning and thus the text 
passage was coded as "field demonstration": 
"The characteristics of spruce, pine, sedge, and grass mire were got to 
known. We stared (at) a lot mosses, grasses, and sedges which all are 
topics in an exam at the end of the week. " (#01) 
Table 2. Students' evaluations ofteaching method and material. 
Negative feedback on Positive feedback on 
Teachinl! methods and material teachinl! teachinl! 
assistant 2 5 
competition 1 4 
discussion with stakeholders 1 0 
exam 3 6 
field assignment 3 21 
field demonstrations 4 15 
field trip 5 1 
group work 6 15 
hakoniwa 0 9 
lab demonstration 0 3 
lecturing 10 7 
poster 6 11 
reading textbook 0 1 
self-leaming (lab) 1 1 
student-centered demonstrations 1 12 
students' PPT 0 0 
TOTAL: 44 111 
In most cases of "field trip" quotations there were no positive or negative 
evaluations. However, when the evaluation was made it was in most cases negative, 
an example being the following: 
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"In the afternoon we presented our posters after which we went to a mini 
trip. I did not really get the purpose of the trip, however, it did not take a 
lang time " (#02) 
Students mentioned a large number of lectures in their leaming diaries. This is 
because most often the daily routine during the field course is to get together in the 
lecture room in the moming to deliver instructions for daily assignments. lt is worth 
of mentioning that most lectures were not evaluated positive or negative as such. 
However, when the evaluations were made they were in most cases negative which 
was exceptional among teaching methods. Especially, a few students provided 
feedback that they have seen lectures being somewhat too lang and they proposed 
that lectures in the field course should be really intensive ones only recalling what 
was already leamt during the previous winter semesters. 
From the analysis above it is clear that the more active mode a student have had the 
more positive he/she has seen the teaching method. This seems to be true with 
lecturing as well which is in most cases a rather non-activating teaching method. On 
the contrary, hakoniwa and student-centred demonstrations were methods activating 
students and they were seen highly positive (Table 3). 
Posters were the third most frequently perceived teaching method and thus worth of 
a separate analysis. lt was also true with this teaching method that in most leaming 
diaries there were no positive or negative evaluations attached to it. Most 
evaluations made were positive (n= 11) the rest (n=6) being negative. Same kind of 
fatigue is seen in the following quotation: 
"A group work day. Again the aim was to make a poster, this time about a 
forest damage. " (#08). 
Using posters as a teaching method was heavily used during the course. The 
comment above related to the 11 th day showed that maybe some other methods 
beside posters would have been good in order to make a variation in working 
procedures. 
Students perceptions and evaluations of assessments of learning 
The assessment of leaming was based on several methods and criteria (weight of 
criteria): 
• Plant identification exam (30%). 
• Site type identification exam (30%). 
• Forest damages (25%). 
• Trees (7,5%). 
• Leaming diary (7,5%). 
As seen from the criteria, most of the assessment was based on exams. There were 
four kinds of exams during the course. At the end of the first week conceming the 
peatlands there were two exams. The first conceming peatland site types was 
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organized as an individual field test. Students were walking alone from one site to 
another and they should identify the site type. The second exam, related to mosses, 
grasses and sedges, took place in the lab. The correct answers to these two exams 
were told the students during the same day. The site type exam made before noon 
was disclosed by visiting the very same sites again during the aftemoon. This 
demonstration was boring for some students and the practical challenge for quite a 
many students was that they did not recall any more their own exact answers: 
"Today afternoon started with peatland identification exam. I cannot say 
at all how it went because when we visit the place to find correct answers, I 
had already forgotten everything. " (#02) 
Totally, there were only few evaluations related to exams as a teaching method and 
most of them were in fact positive (Table 2). Students' perceptions of exams were 
more often related to self-regulative knowledge and evaluation of leaming. Rather 
many of these perceptions were reflecting stress and uncertainties, for instance: 
"At this point the amount of sphagnum mosses and learning them - the 
mind reels at the very thought of them - now when there are no more than 
two days to exam and all (mosses) look the same. " (#07) 
The stress and uncertainties were obvious because students participated in intensive 
education at minimum 8 hours per day plus the extra time for the self-studying of 
plants. However, most students felt that they had made a lot of work for the exam 
but finally it was useful for leaming and a rewarding experience. 
The third exam was at the end of the course conceming forest beetles, their galleries 
in the wood, some funguses and other tree diseases. This exam was not seen, 
perhaps, as stressful as the first two exams. Especially, the schedule for independent 
leaming was considered a positive issue: 
"Thanks are given (to teachers) because of the time for learning about 
identification exam and the activities during the previous week by teaching 
assistants in order to demonstrate the exam. " (#06) 
Discussion and conclusions 
The results conceming the first aim of the study, i.e. students' self-regulative 
knowledge, showed a great variation among students. The average number of self­
regulative reflections being 7 in leaming diaries during a two and half weeks (13 
days) course showed not an especially high level of self-regulative reflection among 
students. Even without having a closer look at the content of those reflections it is 
not wrong to say that this result is in line with earlier literature about forest students 
(Kettula, 2012). 
The second study aim was to analyse students' perceptions and evaluations related 
to teaching. lt was clear that these were subjective observations and varied from one 
student to the other. Altematively, some objective measures of leaming outcomes 
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could have been analysed as well. Thus the question how the perceptions and 
evaluations of teaching and perceptions of leaming and finally objectively 
measured leaming outcomes ( course grades) correlate, was not examined in this 
study. However, the earlier literature has shown that in most cases that there is a 
correlation: the more positive students have seen the teaching, the more often they 
have used deep orientation and the better were the leaming outcomes (see 
e.g.Duque, 2014; Duque and Weeks, 2010; Lizzio et al., 2002; Trigwell et al., 
2012). 
As seen from the evaluations of leaming methods, students evaluated activating 
methods to be better than methods without own activities. This is in line with earlier 
literature such as integrative pedagogics model (Tynjälä and Gijbels, 2012; Tynjälä 
et al., 2014). One may speculate if activating methods may also be used to gain 
generic competencies, e.g. in communication and group working. Furthermore, in 
the context of forest education there is some evidence for curriculum gaps related to 
generic skills, especially leadership and management (Rekola, 2017). lt is likely 
that activating methods could be used to acquire these skills, however, such aims 
should be more explicitly stated in the course descriptions and also in the evaluation 
according to teaching alignment principles by Biggs (1996). 
The analysis using leaming diaries has also it caveats. For instance, it seemed that 
students did not describe their leaming in very detail. For instance, communication 
between students is an important element in the collaborative leaming (Arvaja, 
2007). However, there was no mentioning of social media such as WhatsApp, in 
leaming diaries. This is despite of the fact that this social media application has 
been used widely among students participating the field course. So the potential of 
social media in acquiring generic skills (see e.g. Fiehl, 2012) cannot be analysed 
from these leaming diaries but needs more detailed and specialized data. 
Main conclusions from the study can be classified into three categories. First, it 
seems fair to say that students' overall evaluations of teaching and leaming were 
very positive. This was seen from both quantitative and qualitative analyses. 
Second, several more detailed conclusions from teaching methods were drawn. The 
more activating methods the better were students' evaluations of teaching, for 
instance field assignments were evaluated better than lectures. Even the strongly 
activating methods such as making posters were seen sometimes negative because 
there were too many assignments using this very same leaming method. In other 
words, some students felt boredom with making posters. Therefore a variety of new 
teaching and leaming methods are to be applied during the field course, such as 
using photos and videos, and including them also with other graphical elements into 
leaming diaries. Exams and demonstrations could also apply online quizzes to be 
answered by mobile phones. In general, there are a vast amount of potential social 
media applications for leaming (Gigas and Grant, 2013; Tess, 2013). 
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Third and finally, it seems that in order to meet in a better way the needs from the 
teaching alignment concept by Biggs ( 1996), the aims of teaching should be more 
visible in the field course. The fact that students did not write a lot about aims of the 
course and about learning is somewhat worrisome. Perhaps, the aim of teaching was 
orally more emphasized during instructions but it should be also documented in a 
written format. lt can be concluded that the field course analysed has provided an 
excellent basic structure for learning. In order to develop the course further one 
only need to add a small amount of new ingredients such as a few new teaching 
methods here and there. 
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